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PREFACE

This report has been prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I Investi-
gations. Copies of these guidelines may be obtained from the Office of

Chief of Engineers, Washington, D.C. 20314. The purpose of a Phase I

investigation is to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the genera. condi-

tion of the dam is based upon available data and visual inspections.
Detailed investigation, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed computational evalu-

ations are beyond the scope of a Phase I investigation; however, the

investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the

time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability and safety of the dam, removes

the normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the normal operat-
ing environment of the structure.

It is important to note that the condition of a dam depends on

numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the

present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through frequent inspections
can unsafe conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established Guide-

lines, the spillway design flood is based on the estimated "Probable

Maximum Flood" for the region (greatest reasonably possible storm runoff),
or fractions thereof. The spillway design flood provides a measure of

relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECOMMENDATIONS

Name of Dam: LONG RUN RESERVOIR NO. 1

State & State No.: PENNSYLVANIA, 13-004

County: CARBON

Stream: LONG RUN

Date of Inspection: October 22, 1980

Based on the visual inspection, past performance and the available
engineering data, the dam and its appurtenant structures appear to be in
fair condition.

In accordance with the Corps of Engineers' evaluation guidelines,
the size classification of this dam is small and the hazard classifi-
cation is high. These classifications indicate that the Spillway Design
Flood (SDF) should be in the range of one-half the Probable Maximum
Flood (PMF) to the full PMF. The recommended SDF for this structure is
one-half the PMF. The spillway capacity is adequate for passing 23
percent of the PMF peak inflow without overtopping the dam. Overtopping
by the SDF is expected not to cause failure of the dam. The spillway,
therefore, is considered to be inadequate, but not seriously inadequate.

Thefotllowing recommendations j presented for immediate action by
the owner n.- I

/I. That measures shall be taken to provide an adequate spillway
capacity,

2. That the cracked spillway slab be repaired/

3. That the downstream end of the spillway be protected from

washouts during large discharges1

4. T{at the upstream gates be maintained and operated on a regular
basis, , '

5. That the downstream blow-off valves be maintained and operated
on an anmual basis.A
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LONG RUN RESERVOIR NO. 1 DAM NDI-ID NO. PA-00882 DER-ID NO. 13-004
LEHIGHTON WATER AUTHORITY CARBON COUNTY

6. That the seepage be monitored on a regular basis. If turbidity
or an increase in flow is detected, immediate action shall be
taken to correct this condition.

7. That the slope of the embankment adjacent to the spillway be
provided with a protective cover.

8. That the footbridge over the spillway be repaired.

9. That a formal surveillance and downstream warning system be

developed for use during periods of high or prolonged rainfall.

10. That an operation and maintenance marual be prepared for

guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the

annual inspection of the dam and its appurtenant structures.

SUBMITTED BY: APPROVED BY:

BERGER ASSOCIATES, INC.
HARRISBURG, PENNSYLVANIA

DATE: February 9, 1981
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

LONG RUN RESERVOIR NO. 1

NDI-ID NO. PA-00882
DER-ID NO. 13-004

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

A. Authority

The Dam Inspection Act, Public Law 92-367, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a
program of inspections of dams throughout the United States.

B. Purpose

The purpose of this inspection is to determine if the dam
constitutes a hazard to human life and property.

1.2 DESCRIPTION OF PROJECT

A. Description of Dam and Appurtenances

Note: Project spillway crest elevation is 107 (Appendix E,
Plate III). The U.S.G.S. Quadrangle Sheet shows an
estimated reservoir elevation 755. This estimated
U.S.G.S. elevation is used in this report as the top
of spillway crest.

Long Run Reservoir No. 1 Dam is an earthfill structure with an
upstream stone wall constructed in 1885. The dam was lengthened and
increased in height in 1911 and 1914 by placing a concrete facing and a
parapet on the upstream side and additional fill on the downstream side
(see Sections on Plates III and IV, Appendix E). The present length of
the dam is about 310 feet and the height is 26 feet above streambed.
The 30 foot wide spillway is located near the center of the dam at a
design crest elevation of 3 feet below the top of dam.

The control structure is located at the upstream toe on the
right side of the spillway. The gates in this structure are in open
position. Discharge for the water supply is regulated in a valve house
located at the downstream toe of the dam. Outside this valve house is a
valve on a 12-inch blow-off line.

' - m . .. - .. . . " " . ... . . "' ' ... ' .. .. . .. .. . - • ..... . . .-. .1-~



B. Location: Franklin Township, Carbon County
U.S.G.S. Quadrangle - Lehighton, PA
Latitude 40'-51.9 ', Longitude 75o-41.0 '

Appendix E, Plates I & II

C. Size Classification: Small: Height - 26 feet
Storage - 73 acre-feet

D. Hazard Classification: High (Refer to Section 3.1.E.)

E. Ownership: Lehighton Water Authority
Mr. Clinton J. Williams, Manager
Municipal Building
Lehighton, PA 18235

F. Purpose: Water supply.

G. Design and Construction History

In 1885, an earthfill dam with a dry rubble upstream wall was
constructed at this site. The rubble wall var ed from 3 to 5 feet in
width. To provide additional storage, this dam was increased in height
in 1911. A three foot wide concrete facing was placed on the upstream
side of the masonry section, and the dam was topped with a concrete
wall, increasing the total height by 10 feet (Plate III, Appendix E).
Immediately after construction was completed, considerable leakage
occurred. Plans were submitted to the Water Supply Commission for
improvements to the upstream facing of the wall. Construction started
in the summer of 1914 and was completed in 1919. This work was accom-
plished under supervision of the owner.

H. Normal Operating Procedures

The upstream gates are always left open and have not been
operated since at least 1951. Water can be fed into the reservoir by
pumping from another reservoir. Water supply is by gravity from this
reservoir or from an upstream reservoir through a bypass pipe. All flow
above spillway crest elevation is discharged over the spillway. The
blow off valve at the downstream toe has not been operated in the last
30 years.

1.3 PERTINENT DATA

A. Drainage Area (square miles)

From files: 2.7
Computed for this report: 1.07

Use: 1.07
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B. Discharge at Dam Site (cubic feet per second)
See Appendix D for hydraulic calculations.

Maximum known flood (estimated from records 261
of U.S.G.S. gage on nearby Wild Creek)

Outlet works at pool Elev. 755.0 17

Outlet works at low pool Elev. 740.0 9

Spillway capacity at pool Elev. 758.0 499
(low point of dam)

C. Elevation (feet above mean sea level)

Top of dam (low point) 758.0

Top of dam (design crest) 758.0

Spillway crest 755.0

Upstream portal invert 734.0

Downstream portal invert (estimated) 733.0

Streambed at downstream toe of dam (estimated) 732.0

D. Reservoir (miles)

Length of normal pool (Elev. 755.0) .1

Length of maximum pool (Elev. 758.0) .1

E. Storage (acre-feet)

Spillway crest (Elev. 755.0) 61.3

Top of dam (Elev. 758.0) 73

F. Reservoir Surface (acres)

Spillway crest (Elev. 755.0) 3.4

Top of dam (Elev. 758.0) 4.7

G. Dam

Refer to Plates III & IV in Appendix E for elevation and
section.
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Type: Earthfill dam with upstream concrete wall.

Length: 310 feet.

Height: 26 feet.

Top Width: Concrete parapet: 4.5 feet and 2.2 feet above
embankment.
Earth dam: top berm width 10 feet.

Side Slopes: Upstream: Concrete facing top 12 feet vertical.
Lower portion IH to lV.
Downstream: 1.9H to 1V (See Plate A-II,
Appendix A).

Zoning: Concrete and rubble masonry wall at upstream
face.

Cutoff: Trench excavated at upstream toe, filled with
concrete. Trench depth varies 5 to 12 feet in
depth.

Grouting: Some grouting in north abutment.

H. Outlet Facilities

Type: Blow off from 12" water supply main.

Closure: 12" valve at downstream end and non-operable
gate in intake tower.

Location: Right side of spillway.

Note: Another blow-off valve is located between
the valve house and 12" valve. This valve has
not been operated and has no visible outlet.

I . SpillXjy

Type: Concrete broad crested weir.

Length
of Weir: 30 feet.

Crest
Elevation: 755

Location: Center of dam.

J. Regulating Outlets

See Section 1.3.H. above.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

A. Hydrology & Hydraulics

Engineering data on the hydrologic and hydraulic design for

the Long Run Reservoir No. 1 Dam are not available. The dam was designed
and constructed prior to the requirements for a permit. The files of

the Pennsylvania Department of Environmental Resources (PennDER) indicate

a drainage area of 2.7 square miles. The spillway has a design width of
thirty feet, and the design crest is three feet below the top of dam

(Plate III, Appendix E).

B. Embankment and Appurtenant Structures

Design data for the embankment and appurtenant structures are

not available, except two drawings indicating typical sections and

elevation of the reconstruction in 1911 and 1914 (Plates III & IV,

respectively, Appendix E).

2.2 CONSTRUCTION

Available construction data is limited to five Progress Reports by
PennDER during the reconstruction of the dam in 1914. These reports

indicate that serious leakage occurred after the dam was increased in

height in 1911. This leakage was noticeable at both abutments and near

the valve house. Plans were submitted for remedial measures in 1914 and
were approved on June 23, 1914. These plans indicate a trench excavation

along the upstream toe. The trench was to be filled with concrete. The

face of the wall was to be sealed with a one foot thick facing over the

upper part of the wall. Additional fill was obtained from the upstream
end of the reservoir and placed on the downstream embankment.

The construction reports indicate that the trench was excavated to

a depth varying from 5 to 12 feet into a red sandstone or shale.
Fissured sandstone in the south (left) abutment was grouted through

pipes placed in the concrete cutoff wall. The trench excavation discovered

that the original dam was placed on a gravel and sand mixture layer over

the shale varying in depth from one to five feet. Construction was
stopped in November, 1914, and was not completed until 1919. The cutoff

wall was made at least two feet thick, and the wall facing was anchored

into the old wall.

Letters indicate that the spillway deteriorated seriously in the

1930's and that spillway walls and slab were repaired in 1941. The

cement mortar slab showed deterioration again in 1946.

-5-
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2.3 OPERATION

Records of operation have not been maintained by the owner.

2.4 EVALUATION

A. Availability

The engineering data, available for examination, are limited
to two drawings and five construction progress reports, all contained in
the files of PennDER.

B. Adequacy

The available engineering data combined with the visual inspec-
tion are considered to be sufficiently adequate to make a reasonable
assessment of the dam.

C. Operating Records

Operating records, including maximum pool levels, have not
been maintained by the owner.

D. Post Construction Changes

The dam was constructed in 1885 and was increased in height in
1911. To reduce the leakage, a cutoff wall was constructed at the
upstream toe in 1914 and the upstream face was refaced with a concrete
wall.

-6--



SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

A. General

The general appearance of Long Run Reservoir No. 1 Dam is
fair. The concrete parapet wall and the embankment are in apparent good
condition. Seepage was noticed near zhe left abutment and behind the
valve house. Estimates of quantities were not feasible due to location.
Water would disappear in stone and weed growth. The spillway slab has
deteriorated seriously. At the time of inspection, the water flowing
over the spillway disappeared into cracks and crevasses and reappeared
at the downstream end of the spillway.

The visual inspection check list and sketches of the general
plan and profile of the dam, as surveyed during the inspection, are
presented in Appendix A of this report. Mr. Clint Williams, Manager of
the Water Authority, accompanied the inspectors.

Photographs taken on the day of inspection are reproduced in
Appendix C.

B. Dam

The upstream side of the dam is formed by a concrete wall.
The upstream face of this wall is vertical over the upper 12 feet.

Below the 12 foot level the surface slopes at 1:1 to the bottom. Earth-
fill supports the wall on the downstream side. The top of the earthfill
is 2.2 feet below the top of the concrete wall. The concrete wall is in
good condition with only slight spalling at a few places. The earthfill
embankment has a well maintainei grass mat, except adjacent to the
spillway where a footpath has worn away the protective cover (Photograph
No. 3).

The embankment has a wide, sloping berm about 11.5 feet below
the top of dam. This berm is 57 feet wide at the location of the section
shown on Plate A-II, Appendix A. A masonry wall is located at the toe
of the dam behind the valve house. Seepage was noticed through this
wall and at the end of the wall. A considerable flow of water was
observed seeping from the left hillside downstream from the toe of the
fill. It appears that this flow travels from the reservoir, around the
left abutment and daylights at the downstream toe. A concrete wall was
placed in the reservoir upstream of the dam in an attempt to cut off
this flow. This seepage has been reported since the dam was completed

in 1911.

C. Appurtenant Structures

All inflow above spillway crest is discharged over a 30 foot
wide, broad crested weir. The weir is 6.5 feet wide at the crest with a

-7-



vertical upstream side and a I to 1 slope on the downstream side (Photo-

graph No. 4). The concrete of the weir, spillway and abutment walls is
in good condition although some spalling has occurred. The spillway
channel is nearly level below the weir. A flashboard was installed in

the channel to form a shallow wading pool. The slab downstream from
this pool has many cracks. The small inflow over the weir at the time
of inspection disappeared through these cracks. The lower section of
the spillway channel is formed with masonry walls and a rock-lined

channel. The rock lining had been cemented. However, most cement had
disintegrated. The rocks appeared to be too small to be stable during

high discharges (Photobraph No. 6). A footbridge across the spillway
channel has deteriorated.

The control tower is located at the upstream face of the dam.
The valve or gate in this structure, which is used for control of the
discharge through the outlet pipe, is always left in open position.

The outlet pipe has a blow-off valve at the downstream toe.
This valve has not been operated during the past 30 years. Other valves,
located in the valve house are for controlling the water supply distri-
bution system.

D. Reservoir Area

The reservoir area is surrounded by woodlands. The left side
is steep, the right side moderately steep. The slopes appear to be
stable and excessive siltation is not expected. Long Run Reservoir
No. 2 Dam is located about 1,800 feet upstream from the No. 1 dam. This

upstream dam is an earthfill dam approximately twenty feet high with a
concrete spillway near its center. The concrete spillway is a 20.5 foot
long broad crested weir.

E. Downstream Channel

The downstream channel below the spillway is a rock-lined
natural stream. Three trailer homes are located about 1000 feet down-
stream from the dam at a point where the access road joins another road.
Farther downstream other homes are located close to the stream. There

is a potential hazard to loss of life downstream if the dam would fail.
The hazard category for this dam is considered to be "high."

3.2 EVALUATION

The overall visual evaluation of the facilities indicates that the

dam is in fair condition. The seepage is not considered serious at the
present time. The footpath on the embankment should be sodded to prevent
erosion if overtopping would occur. The cracked spillway slab should be

repaired. The downstream end of the spillway should be provided with
stable large rock or a concrete slab. Repair of the footbridge is

recommended. The valves and gates on the upstream and downstream ends

of the blow-off lines should be maintained and operated on a regular
basis.

-8-



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The Long Run Reservoir No. 1 Dam is used for water supply. Opera-
tional procedures are limited to adjustment of valves in the valve house
as required for the water supply. A reservoir at normal pool elevation
is desired by the owner. All inflow above the spillway ciest is dis-
charged through the spillway.

4.2 MAINTENANCE OF DAM

The embankment slopes are covered with a well maintained grass mat
except for a footpath near the right spillway wall. The concrete wall
is in good condition.

4.3 MAINTENANCE OF OPERATING FACILITIES

Only the valves in the valve house are operated on a regular basis.

The upstream control gate is in the open position and has not been
maintained or operated for many years. The valve controlling the emer-
gency blow-off has not been maintained or operated in the past 30 years.

4.4 WARNING SYSTEM

Daily surveillance of the facilities is maintained, mainly due to
visits to the valve house and chlorination building. During heavy and
prolonged percipitation, a closer observance is maintained. However, a

formal surveillance and downstream warning system does not exist at the
present time.

4.5 EVALUATION

The operational procedures for these facilities are minimal. These

procedures should include the maintenance and regular operation of the
upstream gate and the downstream blow-off valve. A formal surveillance
and downstream warning system should be developed for use during periods
of high or prolonged rainfall.

-9-



SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraulic analyses available from PennDER
for Long Run Reservoir No. 1 Dam were not very extensive. No stage-
discharge curve, stage-storage curve, unit hydrograph, or flood routings
were contained in the PennDER files.

B. Experience Data

There are no records of flood levels at Long Run Reservoir
No. 1 Dam. Based on records of the U.S.G.S. stream gage on Wilk Creek
at nearby Hatchery, Pennsylvwnia, the maximum inflow to Long Run Reservoir
No. 1 is estimated to be 261 cfs. This flood was passed without reported
difficulties.

C. Visual Observations

During the inspection, it was noted that the blow off pipe was
not operable. The concrete in the spillway chute was heavily cracked
and water was being lost through th2 chute slab. No other conditions
were observed that would indicate that the appurtenant structures of the
dam could not operate satisfactorily during a flood event until the dam
is overtopped. There is one dam located upstream from Long Run Reservoir
No. 1. This dam has been considered in the hydrologic analysis (Appendix D).

D. Overtopping Potential

Long Run Reservoir No. 1 Dam has a total storage capacity of
73 acre-feet at its present low point elevation and an overall height of
26 feet. These dimensions indicate a size classification of "Small";
the hazard classification is "High" (see Section 3.1.E.).

The Spillway Design Flood (SDF) for a dam having the above
classification is in the range of one-half the Probable Maximum Flood
(PMF) to the full PMF. For this dam, the recommended SDF is one-half
the PMF. The SDF peak inflow is 1091 cfs (see Appendix D for HEC-I
inflow computations).

Comparison of the estimated SDF peak inflow of 1091 cfs with
the estimated spillway discharge capacity of 499 cfs, based on the low
point elevation on the crest, indicates that a potential for overtopping
of the Long Run Reservoir No. 1 Dam exists.

An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this

-10-



dam does not have the necessary storage available to pass the SDF without
overtopping. The spillway-reservoir system can pass a flood event equal
to 23% of a PMF.

E. Dam Break Evaluation

Although Long Run Reservoir No. I Dam does not overtop until
the magnitude of a flood event exceeds 23% of a PMF, the SDF will cause
overtopping of about one foot. Since the dam has a concrete section,
this amount of overtopping is not expected to cause failure. The upstream
dam at Long Run Reservoir No. 2 overtops with about the same discharge.
It was noted that the upstream dam has an earth embankment and is expected
to attain water levels that would result in a breach when flood events
of less magnitude than the SDF occurred. For this reason, it was assumed
that the upstream dam would fail when the water level reached an elevation
that would result in a breach. Being an earth embankment, it is judged
that the breach would be completed within a 15 minute through two hour
time interval. For this analysis, the most conservative condition, the
15 minute breach, was considered. This breach of the upstream dam is
not expected to cause failure of Long Run Reservoir No. I Dam.

F. Spillway Adequacy

The small size category and high hazard category, in accordance
with the Corps of Engineers' criteria and guidelines, indicates that the

SDF for this dam should be in the range of one-half the PMF to the full
PMF. For this dam the recommended SDF is one-half the PMF.

Calculations show that the combined spillway discharge capacity
atid reservoir storage capacity are capable of handling 237, of the PMF
when the upstream dam remains intact (see Appendix D).

Since the combined spillway discharge and reservoir storage
capacity cannot pass the SDF, and since the SDF is not expected to cause
failure, the spillway capacity is judged to be inadequate but not seriously
inadequate.

The hydrologic analysis for this investigation was based upon
existing conditions of the watershed. The effects of future development
were not considered.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observations

1. Dam

The visual inspection of Long Run Reservoir No. 1 Dam did
not detect any signs of dam instability. The concrete section is supported

on the downstream side by a wide embankment. The crest of the concrete
wall is level and the embankment slopes are flat and stable. The present
seepage is not considered to effect the stability of the dam.

2. Appurtenant Structures

The spillway weir is in good condition; however, weather-
ing has exposed some aggregate. The lower part of the spillway channel
has many cracks in the slabs, permitting water to run under these slabs.
Downstream from these cracked slabs there is an unpaved section with
small stones. Washouts have occurred and could occur again with a large
spillway discharge.

B. Design and Construction Data

1. Dam

The design and construction data consists of limited
typical cross sections and construction progress reports. The masonry
wall with concrete facing is not stable without using the passive resis-
tance of the earthfill of the embankment. The embankment is wide and
stable. The original dam was founded on a layer of sand and gravel and
considerable seepage was to be expected. The placement of the cutoff
wall at the upstream toe has provided a good seal against this seepage.
Seepage is apparently following a path through the left hillside.

2. Appurtenant Structures

The design and construction data of the appurtenant
structures are too limited to review any details. The spillway chute
was constructed oil fill and cracking of the slabs has occurred.

C. Operating Records

Operating records for this dam have not been maintained by the
owner. There are no indications of serious problems except the reported
seepage and disintegration of the downstream spillway slabs.

-12-
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D. Post Construction Changes

The original dam was increased in height in 1911 by placing a
concrete wall on top of the masonry wall and refacing the old masonry
wall. Additional fill placed in 1914 has stabilized the concrete section.
The cutoff wall has reduced the seepage under the dam and through the
dam abutments.

E. Seismic Stability

This dam is located in Seismic Zone 1, and it is considered
that the static stability is sufficient to withstand minor earthquake-
induced dynamic forces. No studies or calculations have been made to
confirm this assumption.

-13-



SECTION 7 - ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safety

The visual inspection and the review of the construction
drawings indicate that Long Run Reservoir No. 1 Dam is in fair condition.
The field inspection did not detect any signs of instability. The
seepage near the downstream toe is not considered to be serious at the
present time. The spillway channel needs rehabilitation.

The hydrologic and hydraulic computations indicate that the
combination of storage capacity and the spillway discharge capacity are
able to pass 23% of the PMF without overtopping the dam. However, it is
expected that overtopping caused by the SDF will not result in failure
of the dam. The spillway is inadequate but not seriously inadequate.

B. Adequacy of Information

The limited design information contained in the files combined
with the visual inspection are considered sufficiently adequate for
making a reasonable assessment of this dam.

C. Urgency

The recommendations presented below should be implemented
immediately.

D. Additional Studies

Additional investigations are required to determine measures
necessary to provide an adequate spillway capacity.

7.2 RECOMMENDATIONS

In order to assure the continued satisfactory operation of this
dam, the following recommendations are presented for immediate implementa-
tion by the owner:

1. That measures shall be taken to provide an adequate spillway
capacity.

2. That the cracked spillway slab be repaired.

3. That the downstream end of the spillway be protected fi.m
washouts during large discharges.

4. That the upstream gates be maintained and operated on a regular
basis.
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5. That the downstream blow-off valves be maintained and operated
on an annual basis.

6. That the seepage be monitored on a regular basis. If turbidity
or an increase in flow is detected, immediate action shall be
taken to correct this condition.

7. That the slope of the embankment adjacent to the spillway be

provided with a protective cover.

8. That the footbridge over the spillway chute be repaired.

9. That a formal surveillance and downstream warning system be
developed for use during periods of high or prolonged rainfall.

10. That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenant structures.

-15-
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CHECK LIST

PHASE I - VISUAL INSPECTION REPORT

PA DER # 13-4 NDI NO. PA-00882

NAME OF DAM Long Run Reservoir No. 1 HAZARD CATEGORY High

TYPE OF DAM Earthfill with stone masonry and concrete upstream wall.

LOCATION Franklin TOWNSHIP Carbon COUNTY, PENNSYLVANIA

INSPECTION DATE 10/22/80 WEATHER Clear-Sunny TEMPERATURE 40-500

INSPECTORS: R. Houseal. (Recorder) OWNER'S REPRESENTATIVE(s):

H. Jongsma Clint Williams

R. _Shireman

A. Bartlett

(Estimated
NORMAL POOL ELEVATION: 755.0 U.S.C.S.)AT TIME OF INSPECTION:

BREAST ELEVATION: 758.0 (Design) POOL ELEVATION: 755.1

SPILLWAY ELEVATION: ,55.0 TAILWATER ELEVATION: 730.0

MAXIMUM RECORDED POOL ELEVATION: Unknown

GENERAL COMMENTS:

The dam appears to be in fair condition. Evidence of seepage through the
embankment was not observed. Seepage was, however, located in the left
abutment and near the valve house. The spillway slab shows signs of
deterioration of the concrete surface. Top of concrete wall is spalled.

A-]I



NDI NO. PA-00882
VISUAL INSPECTION

EMBANKMENT

OBSERVATIONS AND REMARKS
A. SURFACE CRACKS There are no signs of cracks on the embank-

ment portions of the dam.

B. UNUSUAL MOVEMENT None observed.
BEYOND TOE

C. SLOUGHING OR EROSION None observed, except footpath on right
OF EMBANKMENT OR side of spillway.
ABUTMENT SLOPES

0. ALIGNMENT OF CREST:
HORIZONTAL: Downstream embankment section appears
VERTICAL: uniform.

Refer to profile for vertical data
(Plate A-Il).

E. RIPRAP FAIL'URES No riprap. Upstream is vertical concrete
masonry wall.

F. JUNCTION EMBANKMENT Abutments with spillway and natural ground
& ABUTMENT OR appear to be good.
SPILLWAY

G. SEEPAGE There is a persistent seepage condition
through and/or around the left abutment.
The seepage discharges well below the down-
stream toe of slope and is concentrated in
a small area. Seepage at the doistream

H. DRAINS wall behind the valve house.

None.

J. GAGES & RECORDER None.

K. COVER (GROWTH) Crest behind concrete wall and downstream

slope are covered with grass and weeds
which are closely mowed.
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NDI NO. PA-00882

VISUAL INSPECTION

OUTLET WORKS

OBSERVATIONS AND REMARKS

A. INTAKE STRUCTURE Circular concrete block structure is located

to right of spillway upstream from the dam.
One valve stem controls water supply.

B. OUTLET STRUCTURE Valve house for drinking water supply.

C. OUTLET CHANNEL None.

D. GATES One blow-off valve.

E. EMERGENCY GATE See Above.

F. OPERATION & Not used in at least 30 years.
CONTROL

G. BRIDGE (ACCESS) None. From top of dam.
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NDI NO. PA-00882

VISUAL INSPECTION
SPILLWAY

OBSERVATIONS AND REMARKS
A. APPROACH CHANNEL Directly from reservoir.

B. WEIR: Concrete broad crested. Surface in good
Crest Condition condition but weathered due to flow -
Cracks aggregate exposed. Walls of spillway are
Deterioration spalled; in many areas aggregate exposed -

Foundation some leaching of lime visible.
Abutments

C. DISCHARGE CHANNEL: Flashboards across paved outlet channel form
Lining shallow basin at bottom of sloped spillway
Cracks chute. Masonry walls below (downstream of)
Stilling Basin concrete walls are in good condition. Slabs

in outlet channel are cracked. Serious
deterioration at downstream end.

D. BRIDGE & PIERS Concrete footbridge across outlet channel.
Poor condition, badly deteriorated (three

span - 2 piers). Pipe hand rails are in
good condition.

E. GATES & OPERATION Spillway is uncontrolled.
EQUIPMENT

F. CONTROL & HISTORY None.
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NDI NO. PA-00882

VISUAL INSPECTION

OBSERVATIONS AND REMARKS

INSTRUMENTATION

Monumentation None.

Observation Wells None.

Weirs None.

Piezometers None.

Staff Gauge None.

Other None.

RESERVOIR

Slopes Woodlands.

Sedimentation None reported.

Watershed Woodlands.
Description

DOWNSTREAM CHANNEL

Condition Rock bottom natural stream.

Slopes Woodlands.

Approximate 10.
Population

No. Homes 3 trailers immediately downstream.
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CHECK LIST

ENGINEERING DATA

PA DER # 13-004 NDI NO. PA-00882

NAME OF DAM Long Run Reservoir No. 1

ITEM REMARKS

AS-BUILT DRAWINGS Not available.

REGIONAL VICINITY MAP U.S.G.S. Quadrangle - Lehighton, Pa.
See Plate il, Appendix E

CONSTRUCTION HISTORY Dam constructed in 1885. Height increased

in 1911. New upstream facing and cutoff
wall constructed in 1914.

GENERAL PLAN OF DAM Not available.

TYPICAL SECTIONS Plate III, Appendix E - 1911 construction.
OF DAM Plate IV, Appendix E - 1914 repairs.

OUTLETS: No details of outlet.
PLAN
DETAILS
CONSTRAINTS
DISCHARGE RATINGS

B-I



NDI NO. PA-00882

ENGINEERING DATA

ITEM REMARKS

RAINFALL & No records.

RESERVOIR RECORDS

DESIGN REPORTS None.

No reports. Construction reports indicate
GEOLOGY REPORTS a gravel layer between the dam foundation

and underlying red sandstone and shale.

DESIGN COMPUTATIONS: None.
HYDROLOGY &

HYDRAULICS
DAM STABILITY
SEEPAGE STUDIES

MATERIALS INVESTIGATIONS: None.

BORING RECORDS
LABORATORY
FIELD

"Water Supply System Improvement Study" by
POST CONSTRUCTION GFCC, in 1969. This report discusses the
SURVEYS OF DAM need of repairs on the spillway, without

indicating an in depth study of the dam.

Reports indicate that the height of fill was
BORROW SOURCES increased in 1914 by about 6 feet behind the

wall. Material was obtained from the up-
stream end of reservoir.

i.
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NDI NO. PA-00882

ENGINEERING DATA

ITEM REMARKS

MONITORING SYSTEMS None.

MODIFICATIONS None since 1914.

HIGH POOL RECORDS No records.

"Water Supply System Improvement Study"
POST CONSTRUCTION by Gannett, Fleming, Corddry & Carpenter,
ENGINEERING STUDIES Inc., in 1969. This report deals mostly
& REPORTS with water distribution system.

PRIOR ACCIDENTS OR None.
FAILURE OF DAM

Description:

Reports:

MAINTENANCE & No records.
OPERATION RECORDS

SPILLWAY PLAN, SECTIONS Section on Plate III, Appendix E.
AND DETAILS
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NDI NO. PA-00882

ENGINEERING DATA

ITEM REMARKS

OPERATING EQUIPMENT, Valves located in valve house at downstream
PLANS & DETAILS toe. Blow-off valve located near valve house.

Pipes have non-operable gates at upstream
end.

CONSTRUCTION RECORDS Progress Reports in PennDER file of the

repairs in 1914.

PREVIOUS INSPECTION No reports.
REPORTS & DEFICIENCIES

MISCELLANEOUS
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NDI NO. PA-00882

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Woodland.

ELEVATION:

TOP NORMAL POOL & STORAGE CAPACITY: Elev. 755 Acre-Feet 61.3

TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev. 756 Acre-Feet 73

MAXIMUM DESIGN POOL: Elev. 758

TOP DAM: Elev. 758

SPILLWAY:

a. Elevation 755

b. Type Concrete broad crested weir.

c. Width 30'

d. Length ---

e. Location Spillover Center of dam.

f. Number and Type of Gates None.

OUTLET WORKS:

a. Type 12" blow-off from water supply main.

b. Location Right side of spillway.

c. Entrance inverts 734

d. Exit inverts 733

e. Emergency drawdown facilities 12" blow-off.

HYDROMETEOROLOGICAL GAGES:

a. Type None,

b. Location

c. Records

MAXIMUM NON-DAMAGING DISCHARGE: 499 cfs.
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SUMARY DESCRIPTION

OF
FLOOD HYDROGRAPH PACKAGE (HEC-I)

DAM SAFETY VERSION

The hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer

program identified as the Flood Hydrograph Package (HEC-I) Dam Safety

Version.

The program has been designed to enable the user to perform two

basic types of hydrologic analyses: (1) the evaluation of the over-
topping potential of the dam, and (2) the capability to estimate the

downstream hydrologic-hydraulic consequences resulting from assumed
structural failures of the dam. A brief summary of the computation

procedures typically used in the dam overtopping analysis is shown

below.

- Development of an inflow hydrograph to the reservoir.

- Routing of the inflow hydrograph(s) through the reservoir

to determine if the event(s) analyzed would overtop the

dam.

- Routing of the outflow hydrograph(s) of the reservoir to

desired downstream locations. The results provide the
peak discharge and maximum stage of each routed hydrograph

at the outlet of the reach.

The output data provided by this program permits the comparison of

downstream conditions just prior to a breach failure with that after a
breach failure and the determination as to whether or not there is a

significant increase in the hazard to loss of life as a result of such a

failure.

The results of the studies conducted for this report are presented

in Section 5.

For detailed information regarding this program refer to the Users

Manual for the Flood ]ydrograph Package (HEC-l) Dam Safety Version

prepared by the Hydrologic Engineering Center, U.S. Army Corps of

Engineers, Davis, California.



HYDROLOGY AND HYDRAULIC ANALYSIS

DATA BASE

NAME OF DAM: Long Run Reservoir No. 1 RIVER BASIN: Delaware

PROBABLE MAXIMUM PRECIPITATION(PMP) 22.5 INCHES/24 HOURS

(FOR FOOTNOTES SEE NEXT PAGE)

STATION 1 2 3 4

Long Run Long Run Long Run Long Run
STATION DESCRIPTION Reservoir No. Reservoir No. Reservoir No. Reservoir No.

2 2 Dam 1 iDam

DRAIN AGE AREA (SQUARE MILES) .91 .16

CUMULATIVE DRAINAGE AREA .91 .91 1.07 1.07
(SQUARE MILE)

6 HOURS 113 113
12 HOURS 123

ol 24 HOURS 132 132
D a 48 HOURS 142 142

U. M one72 HOURS ......
00Zone 6 _____

ZONE 13) 2 2
a.

D Cp/Ct4) .45/2.1 .45/2.1
O (5)"

- L (MILES) 51  1.60 .75
-rW

63(52
< L co (MILES) .63 .25

0 Tp = Ct (L-Lco)O'3 (Hours) 2.11>- 2.112
z

CREST LENGTH (FT.) 20.5 30
I-

O FREEBOARD (FT.) 4 3

>. DISCHARGE COEFFICIENT 2.7 3.2

EXPONENT 1.5 1.5
-J

u) ELEVATION 830 755

N OR MAL POOL

830 = 1.3 755 = 3.4
W ELEV. 840 = 4.8 760 = 5.5

< 780 = 9.5
E LEV.

NORMAL POOL
t 7)

U" 830 = 10.7 755 = 61.3

• u. ELEV. 805.3 = 0 700.9 = 0

04 ELEV.

.. .. . . . . . . . m " , l . . . . . .. . . .. . . . 1 . . .. .. ... . . i . .. -. . ' . . .lIS -).. . . .



(1)Hydrometeorological Report 33 (Figure 1), U.S. Army, Corps of
Engineers, 1956.

(2)Hydrometeorological Report 33 (Figure 2), U.S. Army, Corps of

Engineers, 1956.

(3)Hydrological zone defined by Corps of Engineers, Baltimore

District, for determining Snyder's Coefficients (Cp and Ct).

(4)Snyder's Coefficients.

(5L = Length of longest water course from outlet to basin divide.

Lca Length of water course from outlet to point opposite the
centroid of drainage area.

(6)Planimetered area encompased by contour upstream of dam.

(7)PennDER files.

(8 )Computed by conic method.
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- JJL) 1928
LAST MODIFICATION 26 FEB 79

I At LONG RUN RESERVOIR NO. 1 DAM 00: LONG RUN
2 A2 FRANKLIN TWP., CARBON COUNTY, PA.
3 A3 NDI I FA-OCE82 PA DER 1 13-4
4 B 300 0 15 0 0 0 0 0 -4 0
s B1 5
6 J 1 9 1
7 ii 1 .85 .7 .6 .5 .4 .3 ,2 .1

* 8 K 1 1

9 Ki INFLOW HYDROGRAPH - RESERVOIR 1 2 SUBAREA
10 1 1 .91 1.07
11 P 22.5 113 123 132 142
12 T 1 .05
13 W 2.11 .45

* 14 X -1.5 -.05
15 K 1 21
16 KI RESERVOIR ROUTING - RESERVOIR f 2
17 Y I
18 Y1 1 10.7
19 SA 0 1.3 4,8
20 SE 805,3 830 840
21 0$ 830 20,5 2.7 1,5
22 SD 834 2.7 1.5 250
23 K 1 3 1
24 Ki ROUTING THRU REACH 2 - 3
25 Y I
26 YI 1
27 Y6 .1 .07 .1 760 820 900 .05
28 Y7 0 820 80 coo 170 780 310 760 320 760

* 29 Y7 420 780 590 800 780 820
30 K 4 1
31 KI INFLOW HYDROGRAPH - LONG RUN RESERVOIR 1 1 SU1PAREA
32 M 1 1 .16 1.07
33 P 22.5 113 123 132 142

34 T 1 .05
35 W 1.27 .45
36 X -1.5 -.05 2
37 K 2 5 1
38 Ki COMBINE H'DROGRAFHS AT RESERVOIR I I
39 K 1 6 1
40 Ki RESERVOIR ROUTING - THRU LONG RUN RESERVOIR 1 1
41 Y I
42 YI 1 61.3 -1
43 Y4 755 755.5 756 756.5 757 71 /S9.5 759 759.5 760

• 44 Y5 0 34 96 176 272 499 670 1071 1696 2477
45 SA 0 3.4 5.5 9.5
46 SE 700.9 755 760 780
47 05 755
48 SD 758
49 K 99• I 99 PREVIEW OF SEOUENCE OF STREAM NET'CRK CALCLLATICAS

RUNOFF HYDROCRAPH AT I
ROUTE HKY5ROOAPH TO 2
ROUTE HYTROGRAF'H TO 3
RUNOFF HYDROGRAPH AT 4

* COMEINE 2 HYDROCRAPHS AT 5
ROUTE HYDROERAFH TO 6
E:;D OF NEThORK



LON3 RUN RESERI'OIR NO. I DAM t1tt LCN3 RUN
FRANKLIN TWP,, CARBON COUNTY, PA.

NDI I PA-00882 PA DER t 13-4

JOB SPECIFICATION
NO NHR NMIN IDAY IHR IMIN iMETRC IPLT IPRT NSTAN

300 0 15 0 0 0 0 0 -4 0

JOPER NWT LRCPT TRACE
S5 0 0 0

IiULTI-PLN ANALYSES TO BE PERFORMED
NPLAN= I NRTIO= 9 LRTIO= I

RTIOS= 1,00 .85 .70 .60 .50 .40 .30 .20 .10

SUB-AREA RUNOFF COMPUTATION

INFLOW HYDROGFAPH - RES;:'VOTR t 2 SUBAREA

ISTAO ICOMP IECON ITAPE JPLT JPRT INAME ISTAE IAUTO
1 0 0 0 0 0 1 0 0

HYDRUGOAAH DATA
IHYDG IUHG TAREA SNAP TRSDA T.RSPC RATIO ISt iN ISAME LOCAL

1 1 .91 0.00 1,07 0.00 0.000 0 0 0

PRECIP DATA
SPFE PMS R6 R12 R24 R4S R72 R96
0.00 22.50 113.00 123.00 132.00 142,00 0.00 0.00

TRSPC COMPUTED BY THE PROGRAM IS .600

LOSS DATA
LROPT STRNR ['L TR RTICL ERAIN STRN S RTIOK STRTL CINSTL ALSi) RTM1P

0 0.00 0.00 1.00 0.00 0,00 1,00 1.00 .05 Ooo 0.o0

UNIT HYDCRAPH .ATA
TP= 2.11 CP= .45 NTA= 0

RECESSION DATA
4 STFTO= -1.50 ORCSN= -.05 RTIOR= 2.00

UNIT HYDRO RAPH 76 END-OF-PE.IOD O0I7'NATES, LAG= 2,11 WLUCS, CP .45 ,&L-
4. 17. 34, 55, 77, 98. 11. 124. 12;. 122,

113. 105, 98. 91. 84. 78. 72, 67, 62. 5s.
54. 50. 46. 43. 40, 37, 34. 32, 30. 27,
25. 24. 2. 20. 19. 18, 16, 15. 14, 13.
12, 11. 10. 10. 9. 8, 8. 7. 7. 6.
6. 5. 5, 5. 4, 4. 4. 3. 3. 3.
3, 3. 2. 2. 2, 2. 2. 2. 1. 1.

0 END-OF-PER"CD FLOW
0,DA HR.MN PERIOD RAIN EXCS LOSS CCO? 0 0,,PA HR.hN PER:CD RAIN [XCS LCS CC 



HYDROGRAPH ROUING

RESERVOIR ROUTING - RESERVOIR 1 2
ISTAO ICOMP IECON ITAPE JPLT JFRT WANE ISTAGE 1;UTO2 1 0 0 0 1 0 0

ROUTING DATAGLOSS CLOSS AVG IRES ISAhE IOpT lFMP LSTR0.0 0.000 
T R 0 0 0 0

NSTPS NSTDL LAG AMSKK X TSK STORA ISFPAT1 0 0 0.000 0.000 0.000 11. 0
S:RFACE AREA= O. 1, 5,

CAPACITY= 0. 11, 39,

ELEVATION= 801, 830, 840,

CREL SFWID COPW EXP ELEVL COOL CAREA EXFL8320.0 05 0.0 . 0.0 C,0

DAM DATA
TOPEL C01) EXF'D DAMUID834,0 2,7 1.5 250,

PEAK OUTFLC IS 1811, AT TIME 42.00 HOURS

PEAK OUTFLOW IS 1540. AT TIME 42,00 HOURS

PEAK( OUTFLOW IS 1269. Al TIME 42,00 HOURS

PEAK OUTFLOU IS 1087. AT TIME 42,00 HOURS

PEAK OUTFLOW IS 906, AT TIME 42,00 HOURS

PEAK OUTFLOW IS 725. AT TIME 42,00 HOURS

"EAK OUTFLOW IS 543- AT TIME 42,00 HOURS

PEAN CUTFL 4 IS 361. AT TIME 42,00 HOURS

PEAK OUTFLOW IS ISO. AT TIME 42,00 HOURS

ROUTING THRU F.EPCH 2 3

I S T A G IC O P I E C N I T , T j Fr I : c T A E i .; To
3 1



HYDROGRAPH ROUTING

ROUTING THRU PEACH 2 - 3

ISTAO ICOMP IECCN ITAPE JPLT JPRT INAME ISTAGE IAUTO
3 1 0 0 0 0 1 0 0

ROUTINJ DATA
GLOSS CLOSS AVG IRES ISAME IOPT IPMP LSTR
0,0 0.000 0,00 1 0 0 0 0

NSTPS NSTD L LAG AMSKK X TSK STORA ISFRAT
1 0 0 0.000 0.000 0.000 0. 0

NORMAL fEFTH CHANNEL ROUTING

N(i) ON(2) GN(3) ELNVT ELMAX RLNTH SEL
.1000 .0700 .1000 760,0 820,0 900. .05000

CROSS SECTION COODINATES--STA,ELEVSTAELEV--ETC
0.00 820,00 80.00 800.00 170.00 730,00 310.00 760,00 32G0.C 760.C

420,00 780.00 570.00 6,0.00 780.00 820.00

ST0'AE 0,00 1.89 6,25 13.08 22.39 34,17 43-42 65.11 3.62 IC',74
131.53 159,01 189.16 221,9 257.53 295.6 337.21 321.05 C 2, 47.27

OUTFLCW 0.00 664.50 301.51 8376.28 18182.14 31951,26 508073.56 7947.44 116762.46 16129.C.8
212647,93 272019.15 a3%54,01 412_25,29 499644.67 59317C.37 69613 S0 3g5366.?8 53167.432... .i64 ,o

STAGE 760,00 763.16 766,32 769,47 772,63 775.79 778.55 732.11 785,26 788.42
791.58 794.74 797,89 801.05 804,21 807.37 810,53 813,68 816.34 320.00

FLOW 0.00 664.50 3307,1 8876,28 16182.14 31956,26 50873.56 79547,44 116762,46 161C9.0S
212647.93 272019.15 339454.01 41J225.29 499644.67 573170,o7 66135.80 308366,93 931607.43 1647.63

MAXIMUM STAGE IS 764.5

MAXIMUM STAGE IS 764.2

MAXIMUM STAGE IS 763.9

MAXIMUM STAGE IS 763.7

MAXIMUM STAGE IS 763.4

MAXIM.ULM STAGE IS 763.2
mAXIUJ STAGE 15 7632

rAX 1 Ul STAGE IS 762.6

,AXIMUM STAGE IS 761.7

rAXIUM STAGE IS 760.9



; i1SIA 3E IS 760.9
I-I

SUB-AREA RUNOFF COMPUTATION

INFLOW HYDROGRAFH - LONG RUN RESERVOIR I I SUBAREA

ISTAO ICOMP IECON ITAPE JPLT JF'RT INAME ISTAGE IAUTO
4 0 0 0 0 0 1 0 0

HYDROGRAPH DATA
IHYDG IUHG TAREA SNAP TRSDA TRSPC RATIO ISNOW ISAME LOCAL

1 1 .16 0.00 1.07 0.00 0.000 0 0 0

PRECIP DATA
SPFE PMS R6 R12 R24 R48 R72 R96
0.00 22.50 113.00 123.00 132.00 142.00 0.00 0.00

TRSPC CCOPUTED BY THE PROGRAM IS .800

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL ALSMX RTIiIP

0 0.00 0.00 1.00 0.00 0.00 1.00 1.00 .05 0.00 O.C0

UNIT HYDROGTAPFH D.;TA

TP= 1.27 CP .45 NTA= 0

RECESSIIQN DATA
STRTO= -1.D 0 ORCSN= -.05 RTICR= 2.00

UNIT HYDROGRAFH 46 END-OF-PERIOD ORDINATES, LAG= 1.28 HCURS, CP= .45 VOL= 1.00
3. 10. 20. 29. 35. 36. 33. 29. 26. 23.

20. 18. 16. 14. 12. 11. 9. 8. 7. 6.
6. 5. 4, 4. 3. 3, 3, 2. 2. 2.

S2. 1. 1. it 1. i, 1. I. 1. 1.

0. 0. 0, 0. 0. 0.

0 END-OF-PERIOD FLOW
MO.DA HRMN PERIOD RAIN EXCS LOSS COMP 0 MO.DA HR.MN PERIOD RAIN EXCS LOSS COiP 0

SUM 25.,6 23.16 2.40 ?631.
( 649.)( 588.)( 61.)( 274.14)

t$I$$II$$$ I$$II$$$$$ $t$I$II$$$ $ttlt l$$$ !IlIss

COMBINE HYDROGRAPHS

COMBINE HYDROORAPHS AT RESERVOIR $ I

ISTAO ICOMP IECON ITAPE JPLT JFRT INIAE ISTAGE IAUTO
5 2 0 0 0 0 2 0 0

HYDPOfGRmPH POUTING



HYDROGRAPH ROUTING

RESERVOIR ROUTING - THRU LONG RUN RESERVOIR # I

ISTAG ICOAP IECON ITAPE JPLT JPRT INAME ISTAGE IAUTO
6 1 0 0 0 0 1 0 0

ROUTING DATA
GLOSS CLOSS AVG IRES ISAME IOPT IPMP LSTR

0.0 0.000 0.00 1 0 0 0 0

NSTPS NSTDL LAG AMSKK X TSK STORA ISPRAT
1 0 0 0.000 0.000 0.000 61, -1

STAGE 755.00 755.50 756.00 756,50 757.00 752,00 753.50 759,00 759.50 ?tO.00

FLOW 0.00 34,00 96.00 176,00 272.00 499,00 670.00 1071.00 1696.00 2477.03

SURFACE AREA= 0. 3. 6. 10,

CAPACiTY= 0. 61, 83. 232.

ELEVATION= 701. 755, 760. 780,

CREL SPWID COO4 EXPW ELEVL COOL CAREA EXPL
755.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0

DAM DATA
TOPEL COOD EXPD D.MWID
758,0 0,0 0,0 0.

PEAK OUTFLOV IS 2185, AT TIME 41.75 HOURS

PEAK OUTFLOW IS 1857, AT TIME 41.75 HOURS

PEAK OUTFLOW IS 1528. AT TIME 42,00 HOURS

PEAK OUTFLOW IS 1310, AT TIME 41,75 HOURS

PEAK OUTFLOW IS 1093, AT TIME 41,75 HOURS

PEAK OUTFLOW IS 873. AT TIME 42.00 HOURS

PEAK OUTFLOW IS 651. AT TIME 42,00 HOURS

PEAK OUTFLOW IS 430, AT TIME 42,25 HOURS

PEAK OUTFLOW IS 215, AT TIME 42,25 HOURS



PEAK FLOW AND STORAGE (END OF FERIOD) SUMME)RY FOR MULTIPLE PLtA-PATIO ECONOMIC COMFUTATIONS
FLOWS IN CUSIC FEET PER SECOND (CUBIC METERS PER S[CON[j

AREA IN SOUARE MILES (SJUARE t'ILOMETERS)

RATIOS APFLIE;) TO FLC!AS

OPERATION STATION AREA PLAN RATIO I RATIO 2 RATIO 3 RATIO 4 R;T3 S ! ) 6 S10 7 kAii PAU1 9
1.00 .85 .70 .60 .50 .40 .1; .20 .10

HYDIROSRAPH AT 1 .91 1 1811, 1540, 1268. 1087. 906. 725. 543. Z62. 181.
2.36) ( 51.29)( 43.60)( 35.70)( 30.78)( 25.65)( 20, 15.39)( 10.26)( ..l;

ROUTED TO 2 .91 1 1811. 1540, 1268. 1087. 906. 725. 543. 361. 180.
2.36) ( 51.29)( 43.60)( 35.91)( 30,79)( 25.66)( 20.53)( 15-38)( 10.22)( 5.11)

ROUTED TO 3 .91 1 1813. 1540o 1268. 1088. 908, 727. 545, 361. 180.
2.36) ( 51.33)( 43.62)( 35.91)( 30.81)( 25.71)( 20.60)( 15.45)( 1'.21)( J.10)

HYDROGRAPH AT 4 .16 1 424. 360, 297. 254. 212. 169. 127 85, 42,
.41) ( 12.00)( 10.20)( 8.40)( 7,20)( 6.00)( 4.0)( 3.60)( 2.40)( 1.20)

2 COMBINED 5 1.07 1 2187. 1860. 1532. 1312. 1091. 873. 655. 434. 217.
2.77) ( 61.94)( 52.66)( 43.38)( 37.14)( 30.90)( 24.73)( 18.55)( 12.28)( 6.14)

ROUTED TO 6 1.07 1 2185, 1857. 1528. 1310. 1093. 873. 651. 430. 215,
2.77) ( 61,88)( 52,58)( 43.27)( 37.09)( 10.94)( 24.71)( 108.44)( 12.18)( 6.03)

SUMMARY OF DAM SAFETY ANALYSIS

PLAN I .......... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 829,99 830.00 834.00
STORAGE 11. 11. 18.
OUTFLOW 0. 0. 443.

RATIO MAXIMUM MAXIMUM MAXIiUM MAXhIUM DURATION rIi E OF TINiE OF
OF RESERVOIR DEPTH STORAGE OUTFLCU OVER TOP MAX CUTFLCU FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HCURS HOURS

1,00 835.40 1.40 22. 1811, 9,75 42.00 0.00
.85 835,20 1,20 21, 1540. 8.50 42.00 0.00
.70 834.98 .98 21. 1268. 7.75 42.00 0.00
.60 834.82 .82 20, 1087. 6.50 42.00 0.00
.50 834.65 .65 20. 906. 5.75 12.00 0.00
.40 834.45 .45 19. 725. 4.25 42.00 .00
.30 834.21 .21 19, 543, 2.i5 42.00 0.03
.20 833.49 0.00 17, 361, 0.00 42.00 O.CO
.10 832.20 0,00 14. 180. 0.00 42.00 0.01

PLAN I STATON 3

MAXIMUM MAXIMUM TIME
RATIO FLOWrCFS STAGEFT HOURS

l.0o 12-3. 764.5 42.C0



PLAN I STAT1ON 3

MAXIMUM MAXIMUM TIME

RATIO FLOWCFS STAGEFT HOURS

1.00 1813. 764.5 42.00
.85 I40. 764.2 42.00
.70 1268, 763.9 42.00

.60 1089. 763.7 42.00

.50 908. 763.4 42.00

.40 727. 763.2 42.00

.30 545. 762.6 42.00

20 361. 761.7 42.00
.10 180. 760.9 42.00
SUMMARY OF DAM SAFETY ANALYSIS

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF IAN
ELEVATION 754.99 755.O 78,01o
STORAGE 61. 61, 73.
OUTFLOW 0. 0. 199.

RATIO MAXIMUM MAXIMUM MAXIMU NAXIM Um DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOurS HOURS HOURS

1,00 759,81 1.81 82, 2180. 9.75 41.75 0.00
.85 759.60 1.60 81. 1857. 9.0c 41.75
.70 759.37 1.37 80, 1528. 7,75 42.00 0,0
.60 759.19 1.19 79. 1310, 7,00 41.75 3.CO
.50 759.02 1,02 78, 1093. 5.72 41.75 0.00
.40 758.75 .75 77, 873. 4.50 42.00 0.0o
.30 758.45 .45 75, 651. 3.00 42.00 0.00
.20 757,70 0.00 72, 430, OCo ;2.25 C.00
.10 756.70 0.00 68. 215. 0.00 42.25 0.0c

EOI ENCOUNTERED.
N>



0 Al LOM3 FN RESERu:R !401 1 110 *141 LC55 RUN
2 A2 FRANKLIN T4Fr CARBDN COUNJY, PA,

3 A3 Df $ PA-00882 PA CER 1 13-4
4 0 300 0 15 0 0 0 0 0 -1 0

8l 5
J 4 1

S7 ii ,5

9 KI INFLOW HYDROGRAPH - RESERVOIR t 2 SUBAREA
10 M 1 1 .91 1,07
11 P 22.5 113 123 132 142
12 T 1 .05
13 W 2,11 .45
14 x -1.5 -.05 2
15 K 1 2 1
16 KI RESERVOIR ROUTING - RESERVOIR 4 2
17 Y I I
18 YI 1 10.7
19 $A 0 1.3 4.8
20 805,3 830 840
21 0$ 830 20,5 2.7 1.5
22 0 834 2.7 1.5 250
23 0B 50 1 820 .25 830 834.5
24 06 50 1 820 .5 830 S34.5
25 $ 50 1 820 1 630 834.5
26 08 50 1 820 2 830 834.5
27 K 1 3 1
28 hI ROUTING THkU REACH 2 - 3
29 Y 1 1
30 Y1 I
31 Y6 .1 .0? .2 760 820 900 .05
32 Y7 0 820 80 00 170 780 310 760 320 760
33 Y7 420 780 590 800 780 820
34 K 4
35 KI INFLOW hYDROGRAPH - LUl4O RUN RESERVOIR I I SUBArEA
36 M 1 1 .16 1.07
3 37 P 22.5 113 123 132 142
38 T 1 .G5
39 W 1.27 .45
40 x -1,5 -,05 2
41 K 2 5 1
42 Ki COMBINE HYDROGRAPHS AT RESERVOIR I I
43 K 1 6
44 Ki RESERVOIR ROUTING - THRU LONG RUN RESERVOIR I I
45 Y I I
46 Yl 1 61.3 -1
47 Y4 755 755.5 756 756.5 757 758 758.5 759 759.5 760

48 Y5 0 34 96 176 272 499 670 1071 1696 2477
49 sa 0 3.4 5.5 9.5
50 SE 700.9 755 760 780
51 5$ 755

5D 758
53 K 99

1 PREVIEW OF SEOUECE OF STREAM NETGRh CALCLAI7OSS

RUNOFF HYIROAPH AT 1
ROUTE HYT'ROGRAPH TO 2
ROUTE HY' RO0RAPH TO 3
RUNOFF HYD'OGkAFH AT 4

COMFINE 2 HY'DRC3RAFHS AT 5
ROUTE HY2GRFHTO 6



LONG RUN RESERVOIR NO. I DAM IS$$ LONG RUN
FRANKLIN T6P., CARBON COUNTYi PA,
NOT I PA-00832 PA DER # 13-4

JOB SPECIFICATION
NO NHR NMIN IDAY IHR IHIN METRC IPLT IPRT NSTAN
300 0 15 0 0 0 0 0 -4 0

JOPER NWT LROPT TRACE
5 0 0 0

MULTI-PLAN ANALYSES TO BE PERFORMED
NPLAN= 4 NRIIOz I LRTIOz I

RTIOS= .50

SUB-AREA RUNOFF COMPUTATION

INFLOW HYDROORAPH - RESE VOIR t 2 SU:AlREA

ISTAO ICOMP IECON ITAPE JPLT JPRT INAIE IST,A3 IAUTO
1 0 0 0 0 C 1 0 0

HYDROGRAPH DATA
IHYDO IUHG TAREA SNAP TRSDA TRS PC RATIO ISOW SANE LCCAL

1 1 .91 0.00 1.07 0.00 0.000 C 1 0

PRECIP DTA
SF'FE PMS R6 R12 R24 R48 R72 R76
0.00 22.50 113.00 123.00 132.00 142.00 0.00 0,00

TRSPC COMPUTED BY THE PROGRAM IS .800

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL ALS3)X RTuI1F

0 0.00 0.00 1.00 0.00 0.00 1.00 1.00 05 0.00 0.00

UNIT HYDROGRAPH DATA
TP= 2.11 CF= .45 NTA= 0

RECESSION 0ATA
STRTQ= -1.50 ORCSN= -.05 RTIOR= 2.00

UNIT HYDROGRAPH 76 END-OF-PERIOD ORDINATES, LAG= 2.11 HOURS, CP= .45 VOLz 1.C,
4. 17. 34. 55 77. 93. 114, 124. 127. 12.

113, 105, 98, 91. 84, 78. 72, 67 62.

54. 50. 46. 43. 40. 37, 34. 32. 30. -,

25. 24. 22. 20, 19. 18. 16. i. 14. 13.
12, 11. 10, 10. 9. S. S, 7, 6,

6. 5. 5, 5 4. 4,. 3, 3, 3.
3. 3. 2. 2. 2. 2, 2. 2. 1. 1.
1. 1. 1. 1. 1. 1.

0 END-GF-PERIOD FLOW
MO.DA HR.MN PERIOD RAIN EXCS LOSS COMP G MO.DA HR.MN PERIOD RAIN EXCS LOSS COMP G

sum 2.1)6 23.16 2.4) 54453.
649.( SS,)( 61.)( 1542.6)



1/

RESERVOIR ROUTING - RESERVOIR 1 2
40

ISTAO ICOMP IECON ITAPE JPLT JPRT INAME ISTAGE IAUTO
2 1 0 0 0 0 1 0 0

ALL PLANS HAVE SAME
ROUTING DATA

GLOSS CLOSS AVG IRES ISAME IOPT IPMP LSTR
0.0 0,000 0.00 I 1 0 0 0

NSTFS NSTDL LAG AMSKK X TSK STORA ISFRAT
1 0 0 0,000 01000 0.000 11. 0

SURFACE AREA= 0. 1. 5,

CAPACITY= 0. 11. 39.

ELEVATION= 805, 830. 840.

CREL SPWID COOG EXPW ELEVL COOL CAREA EXPL
830.0 20.5 2.7 1.5 0.0 0.0 0.0 0.0

IAh [ATA
TOPEL COOD EXPD DAMWID

834.0 2.7 1,5 250.

DAM BREACH DATA
BRWID Z ELBM TFAIL WSEL FAILEL

50, 1.00 820.00 .25 830.00 814.50

BEGIN DAM FAILURE AT 41.00 HOURS

FEAK OUTFLOW IS 1802. AT TIME 41.13 HOURS

DAM BREACH DATA
FRWID Z ELSM TFAIL USEL FAILEL
50, 1.00 820,00 .50 030.00 834,50

BEGIN PAM FAILURE AT 41.00 HOURS

PEAK OUTFLOW IS 1343. AT TIME 41.20 HOURS

IQ l iF'EACH DATA

BRWiD Z ELBM IFAIL 'SEL FAILEL
50. 1.00 820.00 1.00 830.0 834.O

BEGIN ['AM FAILURE AT 41.00 HOURS

PEAK OUTFLOW IS 111. AT TIME 41.33 HOURS

DAM DREACH DATA
BRWID Z ELM TIlL WFLL FiILEL

J0. 1.00 22c.co 2.00 830.^.0 3-4s

BEGIN DAM FAILURE AT 41.00 FOURS

PEA OJTFLr'W IS 1025. AT TIME 41.75 0, IJPS



HYDROGRAPH ROUTING

ROUTING THRU REACH 2 - 3

ISTAG ICOMP IECON ITAPE JPLT JPRT INAME ISTAGE IAUTO

3 1 0 0 0 0 1 0 0

ALL PLANS HAVE SAME
ROUTING DATA

GLOSS CLOSS AVG IRES ISAME IOPT IPMP LSTR
0.0 0,000 0.00 1 1 0 0 0

NSTPS NSTDL LAG AMSKK X TSK STORA ISPRAT
1 0 0 0.000 0.000 0.000 0. 0

NORMAL DEPTH CHANNEL ROUTING
---------------------------

ON(1) GN(2) GN(3) ELNVT ELMAX RLNTH SEL
.1000 .0700 .1000 760.0 '20.0 900. .05000

CROSS SECTION COORDINATES--STAELEVSTAELEV--ETC
0.00 820,00 80.00 00.00 170,00 780,00 310,00 760,00 32C.00 760,00

420.00 780,00 590.00 800.00 780.00 820.00

STORAGE 0.00 1.89 6.25 13,08 22.39 34,17 48.42 65,1? 84.L2 106.74
131,53 159.01 189,16 221.99 257,58 295.96 337.11 - 427,77 77.27

OUTFLOW 0.00 664.50 3307.61 8876.28 18182.14 319Z6.26 5037.56 79547.44 116732.46 1610%'.CS
212647,93 272019,15 339454,01 415225,29 499644.67 593170,87 696135,S0 S09S66.98 931637.43 1064915.66

STAGE 760,00 763,16 766.32 769,47 772.63 775.79 778.95 782.11 785.26 73S.42

791,58 794,74 797,89 8010,5 804.21 807.37 610.53 813.63 01.4 320.00

FLOW 0.00 664.50 3307.81 8876,28 13182.14 31956.26 50373.56 7?547.44 116762,46 161C-,CS

212647.93 272019,15 339454,01 415225.29 499644.67 593170,37 696135.30 80836698 931637.43 1064915.63

MAXIMUM STAGE IS 764,0

MAXIMUM STAGE IS 763.9

MAXIMUM STAGE IS 763,7

MAXIMUM STAGE IS 763.6

SUB-AFFA RUNFF COMPUTATICN

INFLOW HYI'RuGRAFH - L0,;G FLN FES[RVOI I I SU-ARCA

ISTAG ICCMP IECIN I4F'E JFLT jFRi I;iE A E i t", O
4 0 0 0 0 0 1 0 0



... .....

SUB-AFEA RUNCFF COMPUTATION

INFLOW HYDROGRAPH - LONG RUN EESERVOIR 1 1 SUEAREA

ISTAQ ICOMP IECON ITAPE JPLT JFRT VchAME ISTACE I O
4 0 0 0 0 0 1 0 0

HYDROORAPH DATA
IHYDG IUHG TAREA SNAP TRSDA TRSPC RATIO ISNOW ISAIiE LOCAL

1 1 .16 0.00 1.07 0.00 0.000 0 1 0

PRECIP DATA
SPFE PMS R6 R12 R24 R48 R72 R96
o0 o 22.50 113.00 123,00 132.00 142,00 0.00 0.00

TR'SPC COMPUTED BY THE PROGRAM IS .800

LOSS DATA
LROPT STRKR DLTI'R RTIOL ERAIN STRKS RTIOK STRTL CNSTL ALSMX RTIMIP

0 0.00 0,00 1,00 0,00 0.00 1.00 1.00 .05 0.00 0.00

UNIT HYDROGRAPH DATA
TP= 1.27 CP= .45 NTA= 0

RECESSION DATA
STRTQ= -1.50 QRCSN= -.05 RTIOR= 2.00

UNIT HYDROGRAPH 46 END-OF-PERIOD ORDINATES, LAG= 1.25 HOURSi CP' .4' VCLz 1.00
3. 10, 20. 29. 35. 36. 33. 29. 26. 23.

20. I. 16. 14, 12. 11. 9. 81 7. 6.
6. 5. 4. 4. 3. 3. 3. 2. 2. 2.
2. 1. I. I. i. 1. 1. I .I

O. 0. 0. o 0. 0.

0 END-OF-PERIOD FLOW
MO.DA HRhN PERIOD RAIN EXCS LOSS COIP 0 MO.DA HR.MN FERIOD RAIN EXCS LOSS COOP 0

SUM 25.56 23.16 2.40 9681,
(649.)( 5'88.)( 6:. ( 74.14)

COMBINE HYDROORAPHS

COMBINE HYDROGRAFHS AT RESERV2IR t I

ISTAD ICOMP IECON ITAPE JPLT JFRT INAME iI;GE IAUIO
5 2 0 0 0 0 1 0 0

HYDRGbRAPH FOUT',NG

REEERVOIR ROUTING - THRU LCNG IUN F * I



HYDROGRAPH ROUTING

RESERVOIR ROUTING - THRU LONG RUN RESERVOIR # I

ISTAG ICOMP IECON ITAPE JPLT JPRT IINAME ISTAGE IAUTO
6 1 0 0 0 0 1 0 0

ALL PLANS HAVE SAME
ROUTING DATA

GLOSS CLOSS AVG IRES ISANIE IOPT IPMP LSTR
0,0 0.000 0.00 1 1 0 0 0

NSTPS NSTDL LAG AMSKK X TSK STCRA ISPRAT

1 0 0 0.000 0.000 0.000 61. -1

STAGE 755.00 755.50 756,00 756.50 757.00 758.00 756.50 759.00 7S9.50 760,0

FLOW 0.00 34,00 96.00 176.00 272.00 499,CO 670.00 1071.00 1696.00 2477,CC

SURFACE AREA= 0. 3. 6. 10.

CAPACITY= 0. 61. 83. 232,

ELEVATION= 701, 755, 760. 780.

CREL SPWID COW EXPW ELEVL COOL CAREA EXPL
755,0 0.0 0,0 0.0 0.0 0.0 0,0 0,0

DAM DATA
TOPEL COOD EXPD DAMWID
758.0 0,0 0.0 0,

PEAK OUTFLOW IS 1386, AT TIME 41.5 HOURS

PEAK OUTFLOW IS 1485, AT TIME 41.50 HOURS

PEAK OUTFLOW IS 1347. AT TIME 41.50 HOURS

PEAK OUTFLOW IS 1221. AT TIhE 41.75 HOURS

PEAK FLOW AND STORAGE (END CF PERI3) SUMMARY FOR MULTI P FLi.N-RAT:0 E, ; : Crf JT AT!L'S
FLOWS IN CUBIC FEET PER SECOND (CUBIC METERS R E ,

AREA IN SDUARE MILES (S';UAE tILI!YETENS)

R 0IOS APL:ID 13 FLE L
OFE;ATIGN STATIC'4 AREA PLAN RATIO I

.50



PEAK FLOW AND SIURAE (tMu Ur f'EKIDD) SUl- -.;,! FG,:
FLOWS IN CUBIC FEET PER SECOND (CUtIC METE:C E ,

AREA IN SQUARE MILES (SCUARE KILLHETERS)

RATIOS APPLIED TO FLCS

OPERATION STATION AREA PLAN RATIO 1
.50

0 HYDROGRAFH AT 1 ,91 1 906.
2.36) ( 25.65)(

2 906.
( 25.65)(
3 906,
( 25.65)(
4 906.
( 25.65)(

ROUTED TO 2 .91 1 1430.
2.36) ( 40.50)(

2 1318.
( 37,33)(
3 1103,
o 31,25)(
4 1025.
( 29,03)(

ROUTED TO 3 .91 1 1341,
2.36) ( 37,99)r

2 1245,

3 1134.
32.10)(
1025.

( 2?-.02)(

HYDROLRAPH AT 4 .16 1 212.
.41) C 6.00)(

( 6,CO)(
3 212.
( 6.00)(

4 212.
( 6.00)(

2 COMBINED 5 1.07 1 1548.
2.77) C 43.83)(

2 1451,*( 41,10)(

3 1332.
37.72)(

S4 121j
34.42)(

ROUTED TO 6 1.07 1 1386.
2.77) ( 39.23)(

2 1485.
C 42.06)(
3 1347.

38.13)(
1221.



I SUMMARY OF DAM SAFETY ANALYSIS /1

PLAN 1 ............. INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 830.00 830.00 834.00
STORAGE 11 11. 18.o OUTFLOW 0. 0. 443.

* RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MlAX OUTFLCW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

.j0 834.01 .51 19. 1802. 1.31 41.13 41.00

PLAN 2 ............ INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 830.00 830.00 834.00
STORAGE 111 11. 18.
OUTFLOW O. 0. 443.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIE OF TIBE OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOUFRS

S.50 834.51 .51 19. 1343, 1.34 41.20 41,00

0 PLAN 3 ........... INITIAL VALUE SPILL"AY CREST TOP OF DAM
ELEVATION 830.00 830.00 834.00
STORAGE 11. 11 18.
OUTFLOW O 0. 443.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIhE OF TIME OFOF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOU'S

.50 834.51 .51 19. 1116. 1.40 41.33 41.00

PLAN 4 .......... INITIAL VALUE SPILLVAY CREST TOT OF DAN
ELEVATION 830.00 830.00 334.Co

* STORAGE 11. 11. 10.
OUTFLOW 0. 0. 443.

0 RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIh;E OF
OF RESERVOIR DEPTH STORAGE OUTFLOW C'ER TOP PAX C'1T!LCW F

* PMF W.S.ELEV OVER D:AM AC-FT CFS HORS HCLF3 ;iftOS

.50 834.51 .51 19. 1025. 1.04 41.7' , 1.7

PLA I STATION 3

MAXIMUM MAXIMUM TIME
RATIO FLOWiCFS STAGEFT HOUFS

.0 1'41, 764.0 41.21



PLAN wi ikM '/

MAXIMUM MAXIMUM TIME

0 RATIO FLOWCFS STAGEYFT HOURS

.50 1245. 763.9 41.2K

PLAN 3 STATION 3

MAXIMUM MAXIMUM TIME

RATIO FLOUCFS STAOE,FT HOURS

0
.50 1134o 763.7 41.J0

PLAN 4 STATION 3

MAXINUM MAXIMUM TIME

RATIO FLOWCFS STAGEFT HOURS

.50 1025. 763.6 41.75

SUMMARY OF DBA SAFETY ANALYSIS

o
PLAN 1 ............... INITIAL VALUE SPILLUAY CREST TOP OF DAM

ELEVATION 754.99 755.00 753.00

* STORAGE 61. 61. 73.

OUTFLOW 0. 0. 499,

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIlME CF

OF RESERVOIR DEPTH STORAGE OUTFLOW OVER 1OP M1AX OCTFL0' FAIIURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOU:S HOURS HOURS

.50 759.25 1.25 79. 13S6. 5.75 41.25 0.0C
0

PLAN 2 .............. INITIAL VALUE SFILLWAY CREST TOP OF LAM

ELEVATION 754,99 755.CO 753.00

STORAGE 61, 61. 73.

OUTFLOW 0, O. 499.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIUM DURATION TIE OF TIME F

OF RESERVOIR DEPTH STOFAGE OUTFLOW OVER TOP MAX OUTFLOW FAILUzE

PMF W.S.ELEV CVER DAM AC-FT CFS HOUS HOURS HOPRS

.50 759,33 1.33 90. 1455. 5.75 41.50 0,00

PLAN 3 ............... INITIAL V ALU SPILLdAY CREST TOP OF LAM

ELEVATION 7.'54,99 755.00 753.01

STORA3E 61, 61. 73.

* OUTFLCW O. 0. 499.

FATIO MAYIMUM MAXIMUM MAX MUM MAXIMUM :URAIION! TIME OF TIME CF

OF RESE.VOIR DEPTH STG.AGE CLT7LOU CVER TOP MAX OUTFLOW FAILURE

wF W.3. LEV OVER DAM AC FT CFS HOURS HOuR HOURS

.1,2 79. . 41.j! C-3



PF W.SILLEV' DL ... -

PLAN 4 ............. INIIIAL VALLE SIFL~y c£F:EST 10? or, 2AM

ELEVAI N 7)4.179 7'540 723.00

5 1 R16E 61. 61. 737.

OUTFLOW 0. 0. 49,

PATI ~ AXMUM AXIMM MAIMUM MAXIUM URATION4 Tl?-E OF /E F

OF RESEPOYIR DEF'TH STGRAGE OUTFLOW OER TO p A h OLICUFLOY FA1LUIRE

FF W.S.ELEV OVER DAM AC-FT U HOURPs HCUF

E01 ENCOUNTERED-
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GEOLOGIC REPORT

BEDROCK - DA AND RESERVOIR

This area overlies the Long Run member of the Catskill Formation
which consists of alternating gray and red sandstone and red silt-
stone and shale, in fining upward cycles.

STRUCTURE

The structural grain in the area trends about N70°E. Fracturing
and jointing are well developed and closely spaced in tb1 siltstones

and shales. The dip ranges from 450 to vertical.

OVERBURDEN

The overburden in the area south of the dam consists of alluvium

originating from Long Run. The remaining area is most probably

covered with residual soil originating from the parent bedrock.

AQUIFER CHARACTERISTICS

The Catskill Formation is a fair to good aquifer. The interstitial
porosity is low in the coarser rocks. The possibility of subsurface
seepage exists, but the extent depends on the localized lithology.

DISCUSSION

The Catskill Formation provides a good quality foundation for
structures. Shales and siltstones are subject to weathering when
exposed to water. Construction data indicates that the original
dam was placed on a gravel and sand layer above the rock formation.

Considerable leakage occurred. A cutoff wall was constructed at
the toe and in the sidehills to form a watertight curtain. This
curtain is not totally effective as evidenced by the existing

seepage downstream. The seepage is apparently through the foundation.

SOURCES OF INFOR!,ATION

1. Epstein, J.B., et. al., 1974. Geology and Mineral Resources
of the Lehighton and Palmerton Quadrangles, Carbon and

Northampton Counties, Pennsylvania: Pennsylvania Geological

Survey A-195cd.

2. McGlade, W.C., et. al., 1972. Engineering Characteristics of
the Rocks of Pennsylvania: Pennsylvania Geological Survey
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